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Abstract 
In the outlet of Lake Belau (Alte Schwentine) abundance, biomass 
(as dry matter, DM) and secondary production of benthic macroin- 
vertebrates were investigated at three stream sections with different 
distance to the upstream lake. A box sampler with a square area of 
500 cm 2 was used. 
The number of individuals ranged from 8,067 to 20,964 
ind m -2. Most individuals belonged to the collectors and filter feed- 
ers. At section I near the upstream lake 65.9% were collectors and 
25.6% were filter feeders. At the downstream section II176.9% were 
collectors and 11.8% were filter feeders. The biomass ranged from 
140 to 335 g DM m -2 and was dominated by filter feeders at all 
stream sections (128.2 to 326.2 g m 2). At section I filter feeders con- 
tributed with 97.4% and collectors only with 1.9% to the total 
biomass. Secondary production varied from 56.5 to 215.1 g DM 
m --~ yr -1 and was dominated by the filter-feeders (35.0 to 192.6 g DM 
m -2 yr-1). Production of collectors varied between 11.8 and 44.4 g 
m -a yr-L 
The distance from the upstream lake is less important for 
macroinvertebrate density than the different types of substrate with 
their proportional reas at the stream sections. With increasing dis- 
tance from the lake macroinvertebrate biomass decreases due to 
high proportions of molluscs. Production of filter feeders decreases 
with increasing distance from the upstream lake. Production is pri- 
marily determined by availability of allochthonous material from the 
lake and muchless by the structures atthe stream banks or the sub- 
strate at the bottom of the stream. 
1. Introduction 
Lake outlets are noted for high densities of filter-feeding in- 
vertebrates (ARMITAGE 1976; CUSHING 1963; HYNES 1970; 
ILLIES 1956; HOLLER 1955; OSWOOO 1979; SHELDON & OS- 
WOOD 1977; SPENCE & HYNES 1971; WOTTON 1988). Lakes 
may supply large quantities of suspended particulate materi- 
al (seston) to the outlet streams (ARMITAGE 1977; CUSHING 
1963; GIBSON & GALBRAITH 1975; ULFSTRAND 1968). AR- 
MrrAaE & CAPER (1976), CHANDLER (1937), MACIOLEK & 
TUNZI (1968), and REIF (1939) demonstrate changes in ses- 
ton quantities and composition downstream the lakes. Seston 
from the lakes may be responsible for high densities of filter 
feeders in the outlet. Downstream decline of seston may be 
responsible for a corresponding decrease in density of filter 
feeders. The longitudinal pattern of abundance of four 
species of net-spinning caddies flies (Trichoptera, Hydro- 
psychidae) were analysed by OSWOOD (1979) in the outlet 
stream of a productive lake in Montana (USA) and micro- 
habitat preferences were also compared. 
In this paper the influence of the eutrophic Lake Belau on 
the benthic ommunity inthe outlet is investigated to test the 
following two hypotheses: (1) The proportions of the differ- 
ent functional feeding roups differ with increasing distance 
from the lake and (2) the abundance, biomass and secondary 
production of filter-feeders decrease with increasing dis- 
tance from the lake. 
2. Study Area 
Investigations were carried out at the outlet of the eutrophic 
Lake Belau ('Alte Schwentine', Schleswig-Holstein, North- 
ern Germany). Discharge of the stream (0.08 to 0.6 m 3 s 1) is 
mainly regulated by a water-mill. Current velocity ranged 
from 0.05 to 0.6 m s -1. The water level of the stream shows a 
variation of up to 0.4 m. After a distance of 1.9 km the stream 
flows into Lake Stolpe. 
The straighten stream has a constant width of 6 m and 
flows through cultivated farmland. It has a very small buffer 
0075-9511/99/29/02-137 $ 12.00/0 137 
zone at its bank. Characteristic elements of the herb layer are 
nitrophytes. 
Chemical and physical properties of the water are strong- 
ly influenced by the bicarbonate Lake Belau (H. M~)LLER 
1981). Over the year the water temperature of the stream var- 
ied from -1.4 °C to 24.9 °C. High amplitudes in conductivity, 
pH, N- and P-concentrations measured over the year are 
caused mainly by the biological activities of the plankton in 
the eutrophic lake. Conductivity varied from 279 to 425 p $25 
cm -1, pH from 7.0 to 9.1. Oxygen content varied from 5.1 to 
14.3 mg 1-1, which equals 51 and 162% respectively. Con- 
centrations of N- and P-fractions how intensive agricultural 
activities in the catching-area of the stream. The NH4+-N 
concentration reached up to 0.85 mg 1-1. Further informa- 
tions about hydrochemical nd hydrophysical results can be 
found in POEPPERL (1991, 1992), POEPPERL & WITZEL (1991) 
and S CHERNEWSKI (1992). 
3. Methods 
Investigation was carried out from October 1988 to March 1990. In 
this study quantitative data were calculated for the year 1989 and for 
a square metre of stream bed. Calculation of abundance, biomass 
and secondary production of three stream sections took the propor- 
tional areas of the different substrates into account. 
3.1 Sampling 
At three stream sections (I to III, Table 1) with different distance to 
the upstream lake a total of 11 sites were sampled. In 1989 these 
samples were taken every four weeks from Jan. 3, 1989 to Jan. 2, 
1990 (14 dates: Jan. 3, Feb. 7, March 7, Apr. 4, May 2, May 30, June 
27, July 25, Aug. 22, Sept. 19, Oct. 17, Nov. 14, Dec. 12, and Jan. 2, 
1990). A box sampler with a square area of 500 cm 2 and a height of 
38 cm was used similar to the one described by HYNES (1971) and 
STATZNER (1981). The upper layer (> 5 cm) of the substrate together 
with the organisms was removed using a hand net (POEPPERL 1992). 
Sampling with a box sampler educes the selectivity of the method 
(ALBRECHT 1961; CUMMINS 1962; HYNES 1971; MACAN 1958; 
STATZNER 1979). Apart from these samples, quantitative samples of 
larger organisms that were unable to escape [mainly Unionidae; see 
ASSHOFF et al. (1991) and POEPPERL et al. (1990)] were taken direct- 
ly from 1 m 2 of the stream bed. 
3.2 Abundance and biomass 
Samples were stored in a temperature-controlled and aerated aquari- 
um until sorting out, which was done within 2 to 4 days. Samples 
were searched manually for any kind of macroinvertebrates after 
being washed in a sieve [500 ~m; see BARBER & KEVERN (1974)]. 
The animals found were used for dry mass determination or pre- 
served in 70% ethanol. For the determination of species the litera- 
ture listed in POEPPERL (1991 ) was employed. 
Total body length or certain parts of the body (in most cases head 
capsule width) were measured for the most important species. Indi- 
vidual weights of the different length classes were determined as dry 
matter (DM). Biomass of the different populations was calculated by 
using a length - weight relationship (PoEPPERL 1991). Oligochaeta 
and Chironomidae of each sample were counted, dried, and 
weighed. Also Hydrachnidia were counted (POEPPERL & MARTIN 
1995); biomass and production were determined using values listed 
in the literature. 
3.3 Secondary production 
The Allen-method (ALLEN 1951; MANN 1971) was employed to cal- 
culate the production because it is known to be quite unproblematic 
(LAPCHIN & NEVEU 1980) if the different cohorts can be distin- 
guished. Species without a relatively short breeding season or with 
individuals of one generation showing different growth rates do not 
have distinct cohorts o that the different generations cannot be dis- 
tinguished from one another by means of the length - frequency dia- 
gram. In those cases the Size-Frequency-method (see NEVEU 1977; 
HAMILTON 1969; BENKE 1979, 1993) is used [fiarther informations in
POEPPERL (1996)]. Only those length classes are considered that do 
really appear in the population because they lie between the smallest 
and the largest occurring length class (IVERSEN & DALL 1989). For 
species that do not occur in sufficient numbers in the samples the 
production is calculated using the average biomass and P/B-values 
taken from literature (e.g. WATERS 1977). 
4. Results 
Overall 126 macroinvertebrate taxa were identified in the 
'Alte Schwentine' (PoEPPERL 1992; POEPPERL & MARTIN 
1995). These animals have different sources of food: A1- 
lochthonous material from the terrestrial area and from the 
upstream lake, which is dissolved or in particulate form 
Table 1. Characteristics of the stream sections I-III in the outlet of Lake B elau with information about he location (see also Fig. 1), the types 
of substrate, the vegetation atthe banks and in the stream. In detail see text. 
I Near Lake Belau. Shaded by trees (mainly Alnus glutinosa), no aquatic macrophytes. 50% fine sand and sludge with a lot of particular or- 
ganic matter, much dead wood and many Unionid shells also as fine gravel with low parts of POM, dead wood and Unionid shells. 
II Single trees at the north banks (mainly Populus sp.). Near the banks with lotic areas tony gravely substrate (10%) and in areas with high 
current velocity gravel (20%). Almost 26% sandy substrate with only a few macrophytes (Ranunculus, Myriophyllum), peaty areas (5%) 
near the south bank. In summer dense stand of submersed macrophytes, mainly Elodea sp. (17%), between them sand-sludge (many 
leaves) with development of sludge gas (22%). 
n I  Near the downstream Lake Stolpe. Shaded, on both sides woody plants. No aquatic macrophytes. 51% fine sand, rolled over by current 
velocity. 9% stones and gravel on sandy bed; higher current velocity, sediment densely packed and uniform in structure. 40% coarse- 
gravel on a sandy-gravely bed, uniform mixture from stones to fine gravel. 
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(leaves, plankton etc.), and autochthonous material, e.g. the 
primary production in the stream as source of food for the 
non-carnivorous invertebrates. 
The primary consumers of the benthic community were 
devided into different functional feeding groups. Classifica- 
tions of the food or the method of food intake often will be 
found (e.g. CUMMINS 1973; CUMMINS et al. 1973; CUMMINS 
& KLUG 1979; SCHONBORN 1992; SCHRODER 8z STREIT 1983; 
SCHWOERBEL 1987). In this study four feeding groups were 
distinguished: (1) filter feeders: filtering food particles out of 
the running water (e.g. Dreissena polymorpha, Anodonta 
anatina, Unio pictorum, U. tumidus, Sphaerium corneum, 
Pisidium spp.), (2) collectors: sediment or deposit feeders, 
mainly detritivorous (e.g. Potamopyrgus antipodarum, Gy- 
raulus albus, Ephemera vulgata, Athripsodes spp., Mystaci- 
des spp., Oligochaeta), (3) scrapers: grazing algae and asso- 
ciated material (periphyton) from the surface of substrates 
(e.g. Theodoxus fluviatilis, Ancylus fluviatilis, Valvata pisci- 
nalis), and (4) shredders: chewing up coarse plant material 
(e.g. Asellus aquaticus, Gammarus pulex). 
Table 2. Density [ind. m-2], biomass [g DM m4], and secondary production [mg DM m 4 yr <] of functional feeding roups at three stream 
sections (I, II, III) of the outlet of Lake Belau. Annual mean values for the year 1989. Calculation of values took the proportional reas of the 
different substrates into account. 
Section I Section II Section III Stream average 
Dens i ty  : ind. m ~ % ind. m -2 % ind. m -2 % ind. m 2 % 
filter feeders 3540.4 25.6 
min / max 3312.8 / 3768.1 
collectors 9129.0 65.9 
min / max 8004.8 / 10253.1 
scrapers 124.1 0.9 
rain / max 30.0 / 218.3 
shredders 138.1 1.0 
min / max 51.4 / 224.8 
predators 918.4 6.6 
min / max 57.5 / 1079.3 
2468.1 11.8 
301.0 / 6715.0 
15636.0 74.6 
5005.8 / 22596.4 
241.3 1.2 
12.4 / 777.4 
1394.6 6.7 
49.7 / 4192.4 
1224.1 5.8 
127.0 / 1954.1 
951.4 11.8 2270.1 12.3 
223.0 / 2131.7 223.0 / 6715.0 
6203.4 76.9 14016.0 76.2 
3641.8 / 9097.9 3641.8 / 22596.4 
619.6 7.7 294.1 1.6 
3.9 / 1296.7 3.9 / 1296.7 
85.1 1.1 863.9 4.7 
7.8/172.9 7.8/4192.4 
208.4 2.6 955.8 5.2 
23.5/444.6 23.5 / 1954.1 
Y~ individuals 13850.0 100.0 20964.1 100.0 8067.9 100.0 18400.0 100.0 
Biomass  : g m -2 % g m -2 % g m ~ % g m -2 % 
filter feeders 
mln / max 
collectors 
mln / max 
scrapers 
min / max 
shredders 
man / max 
predators 
mm / max 
326.2 97.4 142.4 85.3 128.2 91.3 169.3 87.4 
278.7 / 373.8 5.1 / 232.3 101.3 / 230.5 5.1 / 373.8 
6.3 1.9 18.4 11.0 4.9 3.5 18.1 9.4 
4.6 / 8.1 4.3 / 51.8 4.2 / 8.9 4.3 / 51.8 
1.5 0.4 2.7 1.6 7.1 5.1 3.5 1.8 
0.3/2.6 0.2/9.1 0.0/14.9 0.0/14.9 
0.1 0.0 1.1 0.7 0.1 0.1 1.0 0.5 
0.0 / 0.0 0.1/3.3 0.0/0.3 0.0/3.3 
0.9 0.3 2.3 1.3 0.1 0.1 1.8 0.9 
0.4/1.4 0.1/5.9 0.0/0.2 0.0/5.9 
Y~ biomass 335.0 100.0 166.9 100.0 140.4 100.0 193.7 100.0 
Production : g m -2 yr -1 % g m -2 yr q % g m -2 y r  1 % g m 2 yr  1 % 
filter feeders 192.6 89.6 66.0 54.8 35.0 62.0 74.3 57.6 
collectors 18.0 8.4 44.4 36.9 11.8 20.9 44.6 34.6 
scrapers 1.9 0.9 3.4 2.8 9.1 16.1 4.3 3.3 
shredders 0.3 0.2 2.3 1.9 0.3 0.6 2.0 1.6 
predators 2.2 1.0 4.4 3.6 0.2 0.4 3.8 2.9 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ production 215.1 100.0 120.5 100.0 56.5 100.0 128.9 100.0 
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4.1 Abundance 
In the outlet of Lake Belau mean annual density of macroin- 
vertebrates was about 18,400 ind. m -2. At the three stream 
sections the number of individuals ranged from 8,067 to 
20,964 ind. m -2 (Table 2). At all sections the majority of indi- 
viduals belonged to the collectors with densities between 
6,203 and 15,636 ind. m -a. Second largest feeding group - 
including all stream sections - were the filter feeders with 
densities between 951 and 3,540 ind. m -2. Scrapers and 
shredders reached a density between 85 and 1,394, sec- 
ondary consumers ranged between 208 and 1,224 ind. m -2. 
Near the upstream lake (section I) collectors contribute 
65.9% and filter feeders 25.6% to macroinvertebrate density 
(Table 2). At section III which has the highest distance from 
the lake collectors contribute to the total number of individu- 
als per m 2 with 76.9% and filter feeders only with 11.8%. 
Both groups how similar densities at section II. 
4.2 Biomass 
In the outlet of Lake Belau the annual mean biomass of 
macroinvertebrates was about 193.7 g DM m -2 (Table 2). At 
the different sections total biomass ranged from 140 (section 
III) to 335 g DM m -2 (section I). At all sections the filter 
feeders contribute the largest biomass with 128.2 (section 
III), 142.4 (section II) and 326.2 g DM m -2 (section I) (Fig. 
1). The collectors how biomass values from 4.9 to 18.4 g 
DM m -2, scrapers from 1.5 to 7.1 g DM m -2, shredders from 
0.1 to l. 1 g DM m -2, and secondary consumers from 0.1 to 
2.3 g DM m -2. 
4.3 Secondary production 
In the outlet of Lake Belau the mean annual secondary pro- 
duction of macroinvertebrates was 128.9 g DM m -a yr -1 and 
varied between 56.5 and 215.1 g DM m -2 yr -1 at single 
stream sections (Table 2). Filter feeders produce the highest 
biomass at all sections with values from 35.0 and 192.6 g 
DM m -2 yr -t. Collectors have a production between 11.8 and 
44.4 g DM m -2 y~l, scrapers between 1.9 and 9.1 g DM 
m -2 yt -1, shredders between 0.3 and 2.3 g DM m -2 yr -1 and 
predators between 0.2 and 4.4 g DM m -2 yr ~1. 
Filter feeders contribute the highest part of secondary pro- 
duction at section I with 89.6% and the lowest part at section 
II with 54.8% (Table 2). Inverse proportions are valid for 
collectors. At section I they have the lowest production with 
8.4% and at section II the highest one with 36.9%. The scrap- 
ers reach their highest production at section III with 16.1% 
of total production. Predators range between 0.4 and 3.6% of 
annual production at all stream sections. 
5. Discussion 
At the three stream sections mean macroinvertebrate density 
varied between 8,000 and 21,000 ind. m -2. Variation of den- 
sity does not depend on the distance to the upstream lake. 
More important are the proportional areas of the different 
types of substrate: At the different sampling sites of section 
II the density ranged from 5,500 on peat to 35,600 ind. m -2 
on submersed macrophytes (PoEPPERL 1992). Thus the 
macroinvertebrate d nsity of the 'Alte Schwentine' (dis- 
charge: 0.4 m 3 s 1) is in the magnitude of other streams like 
the Ilm (R0SSNER 1982) and Saale (FL0SSNER 1976) with a 
discharge of 5 and 25 m 3 s -1, respectively or Bisballe Back 
with 0.003 m 3 s 1 (MoRTENSEN & SIMONSEN 1983). 
Lakes may supply large quantities of suspended particu- 
late material to the outlet streams (ARMITAGE 1977; CUSHING 
1963; GIBSON & GALBRAITH 1975; ULFSTRAND 1968) and 
therefore they may be responsible for high filter feeder den- 
sities in the outlets. ARMITAGE & CAPER (1976), CHANDLER 
(1937), MACIOLEK & TUNZI (1968), and REIF (1939) demon- 
strate the changes in seston quantities and composition 
downstream in lake-sream systems. Downstream decline of 
seston corresponds tothe decrease in filter feeder density. 
The filter feeders in the outlet of Lake Belau also follow 
this pattern: Density decreases from 3,540 ind. m ~ neat" the 
upstream lake to 951 ind. m -2 downstream. A corresponding 
longitudinal pattern was established in four species of net- 
spinning caddies flies (Trichoptera, Hydropsychidae) and in 
blackfly larvae (OsWOOD 1979; SHELDON & OSWOOD 1977) 
for an outlet stream of a productive lake in Montana (USA). 
With increasing distance from the upstream lake macro- 
invertebrate biomass decreases from 335 to 167 and sub- 
sequently to 140 g DM mL Whereas collectors, scrapers, 
shredders, and predators have not such a tendency, the 
biomass of filter feeders decreases from 326 to 128 g DM 
m -2 ' 
The biomass at the three stream sections exceeds consid- 
erably the values of other streams [e.g. Thames: BERRIE 
(1972a); Saale, Ilm: FLOSSNER (1976, 1980, 1982); Moat- 
Feeder: LAZlM & LEARNER (1986); Schierenseebach: 
STATZNER (1979)]. The high proportion of molluscs eems to 
be responsible for the high macroinvertebrate biomass in the 
outlet of Lake Belau. At the different substrates sampled they 
represent between 95.5% and 99.7% of total biomass, except 
for the gravel (88.4%) and peat (84%) substrate of section II 
(PoEPPERL 1996). 
Secondary production of streams is not or only to a low 
extent related to temperature ordischarge (BENKE 1993). In- 
directly, production is influenced by nutrients, food quality, 
factors contributing to mortality (predation, disease), and 
however, by the relative proportions of effective habitat 
Fig. 1 Annual mean density [ind. m-2], annual mean biomass [mg DM m 2], and secondary production [mg DM m -2 yr -z] in 1989 of filter feed- 
ing invertebrates in the outlet of Lake Belau. 
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Table 3. Macroinvertebrate biomass [dry mass], total invertebrate production, and mean discharge of different streams. Streams are arranged 
by increasing production. Further streams in BENKE (1993). Calculations of dry mass were performed with a conversion factor of 1.11 for ash 
free dry mass, 0.22 for kcal, and 0.2 for wet mass; org.enr. = organic enrichment. 
Stream name gm -z gm-2yr -~ m 3 s -s Location Comments Reference 
Bityska 0.1 0.9 0.280 Czech. stones, oligosprobity 
Upper Ball Creek 0.4 2.1 0.001 USA oligotrophic 
Buzzard Branch 0.2 2.4 0.070 USA sand 
Cedar Creek 0.4 3.1 1.200 USA forest, blackwater 
Bear Brook 1.5 4.8 0.002 USA(NH) forest 
Colliers Creek 1.0 6.1 0.150 USA flow intermitted 
Hinau 1.2 8.4 0.100 N.Zealand shaded 
Rold Kilde 4.0 10.6 0.003 Denmark spring, beech forest 
Blacksmith Fork River 3.4 13.2 1.800 USA (Utah) shaded area 
Blacksmith Fork River 4.4 14.6 1.800 USA (Utah) open area 
Satilla 0.6 17.9 66.000 USA mud 
Ilm 4.4 19.0 5.000 Germany open area 
Satilla 0.1 21.0 66.000 USA sand 
Brodska 3.0 23.5 0.100 Czech. shaded, stones 
Horokiwi 4.3 24.6 0.100 N.Zealand shaded 
Bisballe Baek 6.8 25.0 0.003 Denmark open area 
Thames 39.4 31.0 39.800 England ors. enr., regulated 
Hinau 4.5 32.5 0.100 N.Zealand open area 
Oconee River 3.7 40.7 8.100 USA(GA) solid substrate 
Horokiwi 6.9 43.6 0.100 N.Zealand shaded 
Saale 10.7 52.8 25.000 Germany org. enr. 
Alte Schwentine III 140.4 56.5 0.400 Germany lake outlet 
Horokiwi 10.3 56.5 0.100 N.Zealand open area 
Saale 8.3 60.5 25.000 Germany low org.enr. 
Satilla 4.1 64.8 66.000 USA snags 
Ilm 11.3 67.3 5.000 Germany shaded 
Saale 11.5 72.9 25.000 Germany ors. enr. 
Hinau 10.2 73.7 0.100 N.Zealand ors. enr. 
OSB 52.6 75.5 0.200 Germany lake outlet 
Bityska 7.2 76.9 0.130 Czech. mud, ors. enr. 
USB 58.1 98.3 0.200 Germany lake outlet 
Saale 22.2 102.0 26.000 Germany slides and stones 
Alte Schwentine II 166.9 120.5 0.400 Germany lake outlet 
Cone Spring 16.9 180.5 0.001 USA(Iowa) emergent plants 
Alte Schwentine I 335.0 215.1 0.400 Germany lake outlet 
Moat-Feeder 88.0 268.0 0.800 Wales ors. enr. 
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ASI ... ASIII: outlet Lake Belau (this study); Th: Thames (MANN et 
al. 1972; BERRIE 1972); OSB: Oberer Schierenseebach (STATZNER 
1979); USB: Unterer Schierenseebach (STATZNER 1979); RK: Rold 
Kilde (IVERSEN 1988); RS: Root Spring (TEAL 1957); CS: Cone 
Spring (TILLY 1968). 
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(HURYN & WALLACE 1987). Anthropogenic effects often play 
a major role in determining production (BENKE 1993). A high 
secondary production of pollution-tolerant species is found 
in streams (Table 3), which are organically enriched (FLOSS- 
NER 1976, 1980; LAZIM & LEARNER 1986). Fulthermore, pro- 
duction is generally higher in unshaded than in shaded reach- 
es of streams (HOPKINS 1976). In the outlet of Lake Belau the 
highest production is recorded at the shaded section I with 
215 g DM m -2 yr -1. At section II there is a production of 
120 g DM m -2 yr -1 and at section III one of only 57 g DM 
m -2 yr -1. Apparently, production is not determined by the 
structures at the stream banks but by availability of al- 
lochthonous material from the upstream lake. With increas- 
ing distance from the upstream lake production of filter feed- 
ers decreases from 193 to 35 g DM m -2 yr -1. 
Production of predators and primary consumers (with the 
different functional feeding groups) differs considerably 
when compared to studied streams in literature (Fig. 2). Re- 
garding autochthonous and allochthonous food sources it 
can be concluded that planktonic primary producers become 
important with increasing width of streams (e,g. Thames) 
and then filter feeders have a high part of secondary produc- 
tion in the benthic community (BERRIE 1972a; MANN et al. 
1972). In spring streams as Root Spring and Cone Spring 
(USA) with woody trees at the banks shredders contribute a
high proportion of production (TEAL 1957; TILLY 1968). In 
the outlets of eutrophic lakes the allochthonous material 
from the lakes seems to exceed the input from the banks. 
Zusammenfassung 
An drei Bachabschnitten i unterschiedlicher Entfernung vom 
vorgeschalteten Belauer See wurden die Individuendichte, Bio- 
masse (als Trockenmasse) und SekundSxproduktion der Makro- 
invertebraten rmittelt. Der Probenahme diente ein Stechkasten mit 
einer quadratischen Grundfl~iche yon 500 cm 2. 
Die Individuendichte lag zwischen 8.067 und 20.964 Tieren je 
m 2. An allen drei Bachabschnitten waren die meisten Tiere den 
Sammlern (6.203 bis 15.636 Ind. m -2) zuzuordnen, gefolgt yon den 
Filtrierern (951 bis 3.540 Ind. m-2). An dem nahe dem vorgeschal- 
teten Belauer See liegenden Abschnitt I hatten die Sammler einen 
Anteil yon 65,9% = 9.129 Ind. m -2 und die Filtrierer yon 25,6% = 
3.540 Ind. m -2. Am Abschnitt III, der am weitesten vom Belauer See 
entfernt ist, fand sich bei den Sammlern ein Anteil von 76,9% und 
bei den Filtrierern yon 11,8% (wie an Abschnitt II). 
Die Biomasse schwankte zwischen 140 und 335 g m -2. An allen 
drei Bachabschnitten wurde die gr6gte Biomasse yon den Filtrierern 
gestellt (128,2 bis 326,2 g m4), w~ihrend ie Sammler nur 4,9 bis 
18,4 g m 4 erreichten. Am Abschnitt I hatten die Filtrierer mit 97,4% 
den h/3chsten und die Sammler mit 1,9% den geringsten Anteil. Den 
geringsten Anteil hatten die Filtrierer an Abschnitt II im Mittellauf 
des Baches mit 85,3 %, an dem die Sammler noch 11% der Biomasse 
stellten. 
Die SekundXrproduktion der Makroinvertebraten lag an den 
einzelnen Abschnitten zwischen 56,5 und 215,1 g m -2 a -1. An allen 
drei Bachabschnitten wurde die h6chste Biomasse von den Filtrier- 
ern produziert (35,0 bis 192,6 g m 2 ~1). Die Sammler hatten eine 
Produktion zwischen 11,8 und 44,4 g m 2 ~1. Die Produktion der 
Filtrierer nahm mit zunehmender Entfemung vom vorgeschalteten 
See deutlich ab. 
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